INTRODUCTION
Microorganisms populate in almost every possible region on the earth from those providing favorable circumstances for their survival and reproduction to those offering the severe or extreme conditions for their growth. The microorganisms that can survive in such extreme conditions are widely known as extremophiles. Among the extremophiles, thermophiles have received a huge attention in recent years because of their capability to survive at a very high temperature; even, they are active at an elevated temperature ( Thermophilic microbes are found in various biotopes such as thermal springs, geothermal sediments and marine solfataras (Rothschild and Manicineli, 2001; Pathak and Rathod, 2014) . Thermal springs are having very high water temperature or in other words we can say that the temperature is much more than the surroundings (Sen et al., 2010) . Thermal springs are the proofs of geological activity that indicate very high temperature and widely available in the Himalayan region (Kumar et al., 2004) . Thermal springs are the affluent source of thermophilic microorganisms which can be tapped for various applications in different fields. Thermophilic microbes are containing enzymes that are stable at a very high temperature, which make them useful for the pharmaceutical, biotechnological, food processing and chemical industries (Tekere et al., 2015) . Physico-chemical properties are also playing an important role in the density and diversity of microbes in the thermal springs. on bacterial diversity in some African thermal springs. But no work has been done so far on the microbial diversity and physico-chemical attributes in the water of Ringigad and Saldhar thermal springs. Therefore, a maiden attempt has been made to provide basic data on microbial diversity and physico-chemical characteristics of Ringigad and Saldhar hot water spring for further studies.
MATERIALS AND METHODS

Study area
Ringigad is a thermal spring located at 17 Km from Joshimath towards Suraithota The water samples were collected from two different hot water springs (Ringigad and Saldhar) of the Garhwal Himalaya for a period of two years. During the study period, the water sample was collected two times (June and August) each year for the analysis of physicochemical attributes and isolated microorganisms including bacteria, archaea and fungi. A total of fifteen physico-chemical parameters were studied during the study period that includes the water temperature, dissolved oxygen, pH, conductivity, free carbondioxide, salinity, total dissolved solids, chlorides, total alkalinity, nitrates, sulphates, phosphates, total hardness, calcium and magnesium. Seven bacterial strains along with four archaeal and three fungal strains were isolated and identified in Ringigad thermal spring with α-diversity of 14. However, the α-diversity in Saldhar thermal spring was recorded to be 12 with six bacterial, three archaeal and three fungal strains. 
.
Physico-chemical characteristics
Water samples were analyzed for a predefined set of physical and chemical characteristics. Water temperature was measured by dipping the digital thermometer 10 cm in the hot water of the spring carefully and noted down the readings. The temperature range of digital thermometer was (-50 0 C to +300 0 C) pH was measured both at the site by using portable pH meter of Electronics India (Model No. 7011) and in the laboratory by using the Toshcon bench top multiparameter analyzer . Dissolved oxygen was measured by using the modified Winkler method at the sampling site. Conductivity, salinity and total dissolved solids (TDS) were measured by using the Toshcon Bench Top Multiparameter analyzer . Free CO2, total alkalinity, chlorides, total hardness, Calcium and Magnesium were measured by following the protocols outlined in APHA, (2005). Nitrates, Sulphates and Phosphates were measured by Spectrophotometric method by using Systronic UV-VIS Spectrophotometer (model No. 117).
Microbal isolation and enumeration
Nutrient Agar media (HiMEDIA) was used for the estimation of colony forming units (CFUs) of bacteria. Media pH for microbial isolation was adjusted according to the pH of sampling sites. SDA media was used for isolation of fungal species. It was supplemented with 50 mg/l of each (Streptomycin and Ampicillin) to prevent the bacterial contamination. AIA media was used for the isolation of actinomycetes. After the isolation of microbial colonies, each unique colony was streaked on separate media plate to get the pure culture of each microbial colony (Clesceri et al., 1998) .
Morphological studies
To study the morphological characteristics, the purified selected microbial isolates were observed by naked eyes and under the Phase Contrast Microscope (Nikon Eclipse TS100). Morphology of selected bacterial isolates that was observed in the laboratory is given in Table 1 . 
Biochemical tests
Moreover, detailed biochemical characterizations were carried out to identify the bacterial and archeal isolates from the hot water spring, up to possible genus or species level. The result of biochemical tests for selected bacterial isolates recorded in the laboratory is given in Table 1 . Identification of all the fungal isolates were made by microscopic analysis by using the taxonomic keys and standard procedures. To confirm the identification of the microbes done in the laboratory, the pure culture of each isolate was collected and then sent for further identification and confirmation to National Centre for Microbial Resources (NCMR), National Centre for Cell Sciences (NCCS), Pune by using the MALDI-TOF MS.
Statistical analysis
Statistical treatment (minimum; maximum; mean; standard deviation) of the physico-chemical parameters of water was conducted.
RESULTS AND DISCUSSION
Physico-chemical characteristics
Data of all the fifteen physico-chemical characteristics obtained under two sampling operations each year during a period of two years (2014) (2015) from the Ringigad and Saldhar hot water springs of the Garhwal Himalaya. The data for physico-chemical parameters of Ringigad and Saldhar hot water springs has been presented in Table 2 & Alkalinity of the water ranged from 290 mg/l to 320 mg/l during the study period. The concentration of nitrates present in the water sample was ranged from 0.089 mg/l to 0.096 mg/l. Sulphates concentration were also found within a range of 0.287 mg/l to 0.311 mg/l. The concentration of phosphates in the water sample was ranged from 0.021 mg/l to 0.24 mg/l.
Microbial diversity
In Ringigad, an overall, seven species of bacteria (Brevibacillus borstelensis, Aeromonas veronii, Paenibacillus dendritiformis, Bacillus cerus, Bacillus cibi, Streptococcus pyogenes and Strenotrophomonas maltophila) and four species of actinomycetes (Streptomyces albus, Streptomyces canescens, Thermoactinomyces candidus and Thermoactinomyces thalopophilum) were recorded. However, three species of fungi (Sclerotium rolfsii, Fusarium oxysporum and Sclerotinia sclerotiorum) were also recorded. The α-diversity of microbes in the Ringigad thermal spring was found to be fourteen during the study period (Table 4) . In Saldhar, an overall, six species of bacteria (Bacillus cerus, Streptococcus pyogenes, Bacillus subtilis, Brevibacillus parabrevis, Brevibacillus reuszeri and Geobacillus stearothermophilus) and three species of actinomycetes (Streptomyces albus, Thermoactinomyces candidus and Thermoactinomyces thalopophilum) were recorded. However, three species of fungi (Aspergillus tubingensis, Trichoderma harzianum and Sclerotinia sclerotiorum) were also recorded. The α-diversity of microbes in Saldhar spring was found to be twelve during the study period (Table 4 ). The microbes that were found in both the thermal springs were typical to other thermal springs. All the microbial species are hyperthermophiles and can be identified only in the thermal springs having such an extreme temperature. 
CONCLUSION
Keeping in view, it has been concluded that both the thermal springs (Ringigad and Saldhar) are having a very high temperature. The concentration of dissolved oxygen is very low in which only the thermophilic microbes can survive. The pH of both the springs revealed the alkaline nature of the water of the hot springs. Apart of the high temperature, the α-diversity of microbes in Ringigad is 14 and in Saldhar it is 12.
